BIOCHEMICAL SOCIETY TRANSACTIONS viously reported (Paine et al., 1979b) , in the loss of 60% of their total nucleotide content, which is due to a loss of NAD+ and NADH (referred to as NAD throughout) ( Table 1) . Culture of hepatocytes for 24 h in media containing hyperphysiological concentrations of known precursors of NAD (Ijichi et al., 1966; Blake et al., 1967) shows that only culture medium containing nicotinamide is able to prevent the loss of NAD (Table 1) . The failure of quinolinic acid to maintain NAD in cultured hepatocytes may be due to its lack of permeation into liver cells (Ijichi et al., 1966) . This mechanism, however, would not seem to account for the failure of nicotinic acid to increase NAD, as hepatocytes cultured in medium containing [~arboxyl-~~Clnico-tinic acid (sp. activity 53 pCi/mmol) accumulated the radiolabel proportionally to time over the first 4 h of culture and in a concentration-dependent manner. After 4 h of culture in medium containing 10 mM-niCOtiNC acid, hepatocytes contained I4C equivalent to 12nmol of nicotinic acid/mg of cell protein. The radioactivity associated with hepatocytes at this time remains constant for the next 20 h, suggesting that, if I4C is accumulated as nicotinic acid, the hepatocytes cultured in medium containing l0mM-nicotinic acid contain five times the amount of nicotinic acid required to replenish the NAD lost.
The findings in Table 1 that only nicotinamide will increase the concentration of NAD in cultured hepatocytes are compatible with findings in experimental animals and with liver slices (Kaplan et al., 1956; Threlfall, 1959 Bacterial photochemical reaction centres are well characterized and consist of three subunits (H, M and L). It has been suggested from biophysical studies that the reaction centres must span the intracytoplasmic membrane (Jackson & Crofts, 1969) . This hypothesis is supported in Rhodopseudomonas sphaeroides by the observations that the secondary electron acceptors and donors to the reaction centre are on opposite sides of the membrane (Prince et al., 1975; Petty & Dutton, 1976) . We have used lactoperoxidase-catalysed radioiodination of intact spheroplasts (right-side-out vesicles) and chromatophores (inside-out vesicles) to test this hypothesis in R. sphaeroides amd Rhodopseudomonas capsulata. The iodination of the membranes was carried out essentially as described by Boxer (1975) . Membrane polypeptides were resolved by sodium dodecyl sulphate/polyacrylamide-gel electrophoresis (Laemmli, 1970) by using a linear concentration 1 2 3 4 5 6 1 2 3 4 5 6 Fig. 1 . Polyacrylamide-gel-electrophoresis pattern of iodinated whole membranes isolated from (a) R. capsulata and (b) R. sphaeroides (a) R. capsulata: 1 and 4, chromatophores (220000c.p.m., 22pg of protein); 2 and 5 , sonicated chromatophores (160000c.p.m., 22pg of protein); 3 and 6, spheroplasts (85000c.p.m., 36% of protein). (b) R. sphaeroides: 1 and 4, chromatophores (143000c.p.m., 22pg of protein); 2 and 5, sonicated chromatophores (157000c.p.m., 24pg of protein); 3 and 6, spheroplasts (65000c.p.m., 38pg of protein). Tracks 1-3 were stained for protein with Coomassie Brilliant Blue. Tracks 4-6 show labelled polypeptides detected by fluorography. Gel electrophoresis was carried out as described in the text. 586th MEETING, BRISTOL gradient of acrylamide (10-16.5%, w/v). The modified polypeptides were detected by fluorography. The reaction-centre polypeptides have been identified on the gels of the whole membranes by comparison with purified reaction centres.
Iodination of chromatophores from R. capsulata results in heavy labelling of the H-subunit (Fig. la) . In contrast, the Hsubunit of R. sphaeroides is only very weakly labelled (Fig. 16 ). Previous studies with R. sphaeroides using antibodies to the reaction centres (Valkirs et al., 1976) and proteolysis (Hall et al., 1978) and with Rhodospirillum rubrum using radioiodination (Zurrer et al., 1977) and proteolysis (Oelze, 1978) showed that the H-subunit was exposed at the outside of chromatophores. The lack of labelling in the H-subunit with chromatophores of R. sphaeroides is not due to shielding by the ATPase (cf . Reed et al., 1975) , since a similar labelling pattern is found with sonicated membranes (ATPase removed). This illustrates one of the problems with using a single localization technique, where the lack of labelling can be assigned to either an intramembrane location or an absence of available groups on the exposed parts of the polypeptide under study. In this case, since antibodies to the H-subunit of R. sphaeroides reaction centres react with chromatophores, we prefer the latter explanation.
The M-subunits of the reaction centres of both R . capsulata and R . sphaeroides are labelled in chromatophores. Previous immunological studies with chromatophores from R. sphaeroides produced contradictory results. Steiner et al.
( 1 974) found no reaction of anti-(L + M subunits) with chromatophores, whereas reported strong cross-reactions with both sides of the membrane.
The incorporation of radioactivity into spheroplasts was rather low (only 30% of the specific activity obtained with chromatophores) and so interpretation of the spheroplast results is not reliable. However, it seems likely that the slight labelling of the H-and M-subunits in the spheroplasts reflects the presence of a few broken vesicles.
We conclude from the present study that the H-and M-subunits are exposed at the cytoplasmic side of the membrane. In the absence of positive data on the L-subunit, its location remains unassigned. The lack of inhibition of nitrogenases of aerobic bacteria by the contact herbicide Dinoseb (Leach, 1978) was also used in some studies. Cultures were maintained on glucose agar plates and were subcultured every 2 weeks. Glucose agar contained, per dm3: MgSO,, 0.2g; CaC1,,6H20, 0.1 g; FeCI,, 0.07 g; NaMo0,,2H,O, 0.005 g; glucose, 15 g; Oxoid agar no. 1, 15 g, and 40cmJ of 0.2 M-KH,PO,/Na,HPO, buffer, pH 7.4. Broth cultures were grown in 100crn3 portions of medium in 250cm3 conical flasks and were incubated, without agitation, at 28OC for 5 days.
Nitrogenase was measured by an acetylene reduction assay. Organisms were harvested from late exponential phase cultures grown on glucose broth by centrifugation and resuspended in fresh medium (10-20mg of cell protein/cm3). Portions (5 cm3)
